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The membrane/electrode interfaces is crucially 
important for successful fuel cell operations. It is well 
known that only electrocatalyst particles located in these 
regions are electrochemically active. In order to study the 
electrochemistry of this region and correlate ex-situ 
electrochemical characterisations to in-situ fuel cell 
measurement, the “half-cell ” method, which is an ex-situ 
measurement that closely simulates fuel cell conditions, 
has been developed.  

 
The half-cell technique allows the 

electrochemistry at the membrane/electrode interface to 
be studied under minimal artifacts, which are otherwise 
imposed upon by the fuel cell system and design. In 
addition, the technique may allow pre-screening of 
membrane and catalyst materials prior to the fuel cell 
testing.   

 
The O2 reduction at Pt-on-C sites located at the 

interface exhibited kinetic behaviour similar to that of 
bulk Pt. The mass transport characteristics were 
dependent on the structure of membrane and the 
electrode. The polarization response was enhanced when 
the interfacial region was extended.  

 
The study of the electrochemistry at the 

membrane/electrode interface can provide valuable 
information, which can be used to develop more efficient 
membrane electrode assembly. 
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